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CSUGIE:s in aspirin users:

Although the primary hypothesis of this study and the biologic rationale for the use of
COX-2 selective agents is to avoid the Gl toxicity of traditional NSAIDs, there is a lack of
scientific data to guide the use of cardioprotective doses of aspirin in patients requiring
NSAIDs. One may expect additive toxicity from combined use of aspirin and NSAIDs.
Given the reversible platelet inhibition associated with less selective COX inhibitors,
some physicians may recommend only an NSAID in subjects who require such therapy in
addition to being candidates for aspirin prophylaxis. The inclusion of aspirin users in

this study has generated one of the best-controlled databases with which to address this
issue.

Appendix 2.5.8 indicates that the use of aspirin increases the event rate in the C group to

the range of diclofenac plus aspirin. Thus, there would be no GI safety rationale to the
use of low dose aspirin plus C instead of diclofenac plus an aspirin. The results in the
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ibuprofen group are somewhat surprising. The event rate is substantially lower with
concomitant use of ibuprofen and aspirin use compared with ibuprofen alone. This is
counter intuitive. One may suggest that the small numbers of events over time yield
statistically meaningless results (see appendix 2.5.11).

However, the results of CSUGIEs/GDU (PUBs) stratified by aspirin use also reveals a
loss of any benefit with the concomitant use of low dose aspirin. The same pattern of
greater risk in the C and diclofenac groups compared to the ibuprofen group is seen in
this endpoint as well as the CSUGIE endpoint. There appears to be a higher risk of
concomitant ibuprofen and aspirin use than C and aspirin use (see appendix 2.5.12)
Furthermore, a secondary endpoint, rates of reported potential CSUGIEs, suggested that
clinical suggestive UGI presentations were similar in all groups with concomitant aspirin
use. Iy hus it appears that tolerabzlzty as weIl as clmlcally senous UGI events is not better

label for C based on the endoscopic studzes in the original NDA database suggests that
aspirin use in conjunction with C may still be “safer” than traditional NSAIDs. This
statement should be revisited in light of this new more robust data.
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Alternate definition results

The definition of the “alternate definition” may be found in Appendix 1. This definition
required a more serious bleeding event than the traditional definition. Given the lack of
effect of C on platelet aggregation, one may expect a stronger nominal trend in favor of

C in such an analysis

The trends seen in sponsor’s table 8.v. and 8.u. are not supportive of the hypothesis that
C is associated with a lower rate of bleeding CSUGIEs than either ibuprofen or

diclofenac.
Table 8.v Summary of CSUGIE Incidence: Alternate Definitions - Entire
Study Period
Celecoxib Diclofenac Ibuprofen
400 mg BID 75 mg BID 800 mg TID
(n=3987) {n=1996) {n=1985)
No. of CS8UGIES
Uncensored 17 5 9
Censored 2 1 1
_ Total 19 8 10
Week 52 crude ratet 0.43% 0.258% 0.45%

Derived from Tables T30.1 and 130.2.
1 Censoring rule applied.
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Tablke 8.u. Distributions of CSUGIEs by Category: Alternate Definitions -
Entire Study Period
Event Category Celecoxib Diclofenac ibuprofen
400 mg BID 75 mg BID 800 mg TID
(n=3987} {n=1886) {n=1985)
UGI Bilseding (Category 1}
1E: Hematemesis wilh uicer/large 1 - -
erosion and either hemoglobin
drop or hypotension
1F: Ulcerflarge erosion with 8 2 6
evidence of bleeding and either
hemoglobin drop or hypotension
lalena wil arf] B BrOSi 5* 2 2 .!.
hypotension
1H: Hemoccult-positive stool with 2 1 2
ulcerflarge erosion and either
hermogiobin drop or hypotension
UGI Perforation (Category 2) 1 1% -
Gastric Outlet Obstruction 2 . -
{Category 3)
Total 19 6 10
Total Uncensored 17 5 9

Derived from Table T16 and Table T30.1. Entries are numbers of patients. See Section 6. 4. 3.
1. for full definitions.

* Two of these events censored from primary analysis. + One of these events censored.

Analyses not reviewed:

The sponsor has presented results of annualized rates of CSUGIEs and CSUGIE/GDU
based on the first 6 months of the study. Overall no major differences in trend are seen
compared to the primary analysis. If the sponsor’s proposed reason for analyzing the
first 6 months data were to be correct (that subjects discontinue diclofenac before
CSUGIEs occur); this is relevant and important to the safety profile of the drugs under
study. However it does not explain the event over time pattern for ibuprofen (table 20.3).

Sponsor’s table 8.h confirms the fact that for a combined endpoint such as PUB, the
majority of events will be symptomatic ulcers without major clinical outcomes such as
hospitalization, bleed or mortality. Thus, the combined endpoint is not as informative as
separate endpoints for symptomatic ulcers and complicated ulcers. If trends are
adequately consistent for both endpoints and well correlated, a combined endpoint is
potentially meaningful.
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Table 8.h. Distributions of CSUGIEs/GDUs by Category: Traditional
Definitions - First Six Months

Event Category Celecoxib Diclofenac tbuprofen
400 mg BID 75 mg BiD 800 mg TID
{n=3987) {n=1596) {n=1985)

UGH Bleeding {Category 1)
1A: Hematermesis with - - -
ulcer/large erosion
1B: UlcerNarge erosion with 7 4 7
evidence of bleeding
1C: Melena with ulcerdarge 3* 4 3t
erosion

10-1: Hemoccult-positive stoot 2" 1 3

with uicerflarge erosion and
hematocrit/hemoglobin drop

1D-2: Hemoccult-positive stool - - .
with ulcerflarge erosion and
orthostasis

10-3: Hemoccult-positive stool - - -
with ulcerflarge erosion and
fransfusion

1D-4: Hemoccult-positive stool - - -
with ulcerfiarge erosion and
biood in stomach

UGI Perforation (Category 2) . - .

Gastric Outlet Obstruction 1 - .
{Category 3)

Symptomatic Ulcers
Gastroducdenal} 19 11 18

Gastric 13 8 17

Duodenal 7 5 1

Total 32 20 3

Total Uncensored 30 20 29

Derived from Tables T17.1, T19, and T23.1 through T23.3 and Appendix 2.6.1. Enfries are
numbers of patients. See Section 6. 4. 3. 1. for full definitions.

* One of these events censored from primary analysis. 1 Two of these events censored.

$ Any patient with both gastric and duodenal ulcers is counted once in the “Gastroduodenal® row.
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Table 8.i. Summary of CSUGIE/GDU Incidence: Traditional Definitions -
First Six Months
Celecoxib Diclofanac | lbuprofen Log-Rank P Values for
400 my BID | 75SmgBID 800 my Celecoxib Vs:
TID Diclo  Ibu Both
All Patients
n=38987 n=1996 n=1985
No, of
CSUGIEs/GDUs
Uncensored 30 20 29
Censored 2 0 2
Total 32 20 31
Week 26 crude ratet 0.75% 1.00% 1.46% 0.308 | 0.005 | 0.023
No, per 100 pt-yrst 2.08 2.82 4,31
Patients not Taking Aspirin
n=3154 n=1567 n=1602
No. of
CSUGIEs/GDUs
Uncensored 18 9 23
Censored 1 0 1
Total 17 9 24
Week 26 crude ratet 0.51% 0.57% 1.44% 0.780 | <0.001 | 0.017
No. per 100 pt-yrsf 1.40 1.61 4.25

Derived from Tabies 117.1 through 118.3.
+ Censoring rule applied.

An alternate hypothesis to that suggested by the sponsor for why C and diclofenac results
are similar in all analyses is that impending CSUGIEs in subjects on C give less warning
and do not result in timely discontinuation of the drug. This interpretation is equally
plausible and is more worrisome for a clinical standpoint. Both the sponsor’s and this
reviewer's proposed interpretations of the time to event results are conjectural. As such,
the sponsor’s presentations of 6-month data as well as the imputed results not presented
in this review are not statistically valid or supportable.

Based on the lack of adequate rationale, these post-hoc analyses will not be further
discussed or presented in this review.
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Overall conclusions of analysis of GI endpoints

The sponsor has failed to demonstrate a statistically significant lower rate of
CSUGIE:s (traditional or alternate) compared to NSAIDs as a group or either
individual comparator. In the “all subjects analysis” there is no meaningful trend
among the three comparator groups.

In subjects not taking aspirin, there is a strong trend in favor of C compared to
ibuprofen for a lower rate of CSUGIEs. The statistical significance of the p value
of .037 would be lost were it to be subjected to correction for multiple comparisons.

“

A secondary endpoint of CSUGIE/GDU (PUB) reflects the same trends as the
primary analysis of CSUGIEs. This endpoint analysis controls serves as a control
or sensitivity analysis for any potential bias that may have been introduced by a
higher withdrawal rate of subjects in the diclofenac group due to UGI symptoms
compared to the other two groups. The differences seen between “all subjects” and
“nonaspirin users” also reflect the same trends seen in the primary endpoint,
CSUGIE: .

In subjects requiring low dose aspirin, there was no superiority for C compared to
either traditional NSAID at endpoints, CSUGIEs and CSUGIE/GDU (PUBs). The
trends seen in event rates in relation to C for the two traditional NSAID
comparators were reversed (compared with the nonaspirin population). There was
a trend favoring the safety of ibuprofen over C and diclofenac (when used along
with aspirin) for both endpoints. There may be an interaction between aspirin and
NSAIDs that is drug rather than class specific.

The sponsor’s presentation of results of post hoc analyses at 6 months:
does not add to the primary analysis of entire study results
censors important data on longer duration of exposure that reflects use in practice

does not correct for a putative bias introduced by informative censoring of subjects
who withdrew due to UGI symptoms

There appears to be a higher risk of late CSUGIEs with C compared to both
ibuprofen and diclofenac. Informed censoring based on differential withdrawal
rates cannot be invoked to explain the results in the ibuprofen group and therefore
cannot be assumed to explain the results in the diclofenac group.

Imputation of event rates is not supported by the evidence reviewed by this
reviewer.
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a. The high “GI adverse event” rate noted by the sponsor in the diclofenac subjects
that experienced CSUGIEs reflects the clinical presentation of the CSUGIE and
cannot be used calculate a correction or imputation of an event rate in subjects
who withdraw due to GI symptoms in the absence of a CSUGIE.

b. The results of the analysis of CSUGIE/GDU (PUB) corrects for any putative
informative censoring. The results of this analysis support the primary analysis.

c. The ibuprofen and diclofenac groups experienced similar patterns over time in
event rates despite the greater similarity between ibuprofen and C in withdrawals
due to UGI adverse events.

External sources of relevant data

Review of the data from the original NDA submission may inform interpretation of the
current trial. The results of the endoscopic studies submitted with the original NDA failed
to show replicated superiority of C compared to diclofenac. Furthermore the nominal
superiority in ulcer rates between the C groups and the diclofenac groups were smaller
than with the other two NSAID comparators used in the original NDA endoscopic ulcer
studies, (ibuprofen and naproxen). Thus the endoscopic studies are consistent in trend to
the current outcome study in identifying less difference between C and diclofenac
compared to ibuprofen. The meta-analysis of CSUGIEs presented by the sponsor in the
original NDA had only 2 event in each of the databases of C and diclofenac. This
database is too small to meaningfully inform this discussion.

There is a large body of literature that supports the view that there is variability in GI
toxicity within the drug class NSAID. *° This literature reflects results from uncontrolled
observational studies, case controlled and epidemiological studies using various
endpoints of UGI toxicity including serious bleeding, hospitalization and symptoms.
There are many limitations to these studies. These limitations have restricted clinician’s
ability to meaningfully differentiate the safety among the various NSAIDs. The tables
below are reprinted from the references noted. They are limited due to the inherent
limitation of uncontrolled study.

Overall, these studies suggest multiple-fold differences in the GI toxicity of traditional
NSAIDs. The current study supports variability in traditional NSAID toxicity. The results
of the current CLASS study are the best controlled study available comparing the safety
of 2 NSAIDs.

Possibly the most important result of the current study is the corroboration in a large

well controlled outcome study that there exists a range of toxicity among the various
traditional NSAIDs. COX-2 agents may fall within the spectrum of COX inhibitors and
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therefore need to be considered in relation to individual NSAIDs rather than to an
entire class.

Risk factors:

Tables 24.2, and 25.2 confirm the impact of past history of GI events and cardiovascular
disease on the incidence of CSUGIEs. There has been some debate in the medical

literature as to the impact of H. pylori infection on the incidence of CSUGIE associated
with the use of NSAIDs.

CSUGIESs: Risk factors that appear to be different between C and the less selective COX
NSAIDs include alcohol use, H.pylori infection. It is unclear whether this apparent

difference is meaningful given the multiple comparisons being made and the small
number of subjects in some cells.

Tobacco use appeared protective overall. This is contrary to other literature. The
meaning of this finding is unclear.

CSUGIEs/GDU: The patterns were somewhat different for this composite endpoint
compared to CSUGIESs alone. The meaning of this finding is not clear.
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Tables 8.1 and 8.m reinforce the higher risk of CSUGIE:s in the elderly and those with a
history of UGI complications of prior NSAID therapy and those on aspirin therapy. C did
not appear to offer a unique advantage in high risk patients.
Table 8.1, Univariate Analysis of Risk Factors for CSUGIEs and
CSUGIEs/GDUs
Factor Relative Risk
CSUGIEs CSUGIEs/GDUs
Celecoxib NSAlIDs Celecoxib NSAIDs
400 mg BID 400 mg BID
Age 275 years 5.0 (p<0.001) | 5.8 (p<0.001) | 3.5 {p<0.001) | 3.7 (p<0.001)
Patient’'s Global
Assessment (Baseline) 25 (p=0.037) | 2.4 (p=0.045) | 1.4 (p=0.202) | 1.4 (p=0.144)
History of UG! bleeding 3.6 (p=0.144) | 7.1 (p=0.006) | 4.3 (p=0.006) | 3.4 (p=0.019)
History of GD ulcer 1.5 (p=0.509) | 3.6 (p=0.009) | 2.9 (p=0.002) | 2.7 (p<0.001)
History of NSAID intolerance | 2.2 (p=0.183) | 2.3 {p=0.105) | 3.2 (p=0.001) | 1.9 (p=0.037)
History of CV disease 6.9 (p=0.002) | 1.6 (p=0.240) | 2.5 (p=0.002) | 1.6 (p=0.048)
Positive H. pylori serology 0.7 (p=0.460) | 2.2 (p=0.072) | 1.1 (p=0.423) | 2.0 (p=0.005)
Aspirin use 4.0 (p=0.005) | 1.8 (p=0.211) ] 3.7 (p<0.001) | 2.3 (p=0.002)

Derived from Tables T23.1, T23.3, T24.1, T24.3, 725.1, and T25.3.
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Table 8.m. Multivariate Analysis of Risk Factors for CSUGIEs/GDUs

Treatment Group Factor Odds Ratlo (p Yalue)

Celecoxib Aspirin use 2.9 (p<0.001)
History of GD ulcer 2.5 (p=0.018)
Age >75 years 2.4 {p=0.012)

NSAIDs Age 275 years 3.3 (p<0.001)
History of GD ulcer 2.6 (p=0.004)
Aspinn use 2.1 {(p=0.008)

Table 8.q. Distributions of CSUGIEs and CSUGIES'GDUs by Number of Risk
Factors and Treatment Group

Number of Risk Number of No. (%) with No. (%) with No. (%)
Factors Patients CSUGIE CSUGIEIGDU Withdrawing |
Celecoxib 400 myg BID
0 2029 1 (<0.1) 7{0.3) 1045 (52)
1 1497 8 (0.5) 20(1.3) 858 {57)
22 461 8 (1.1 16 (3.5) 307 (87)
Diclofenac 75 mg BID
) 1019 0(0.0) 2(0.2) 485 (48)
1 738 4{0.5) 13{1.8) 416 (56)
22 239 6 (2.5) 11 {4.8) 156 (65)
Ibuprofen 800 mg TID
0 1025 5{05) 16 {(1.6) 654 (64)
1 758 2{0.3) 10 {1.3) 488 {64)
2 202 4 {2.0) 10 {5.0) 152 (75)

“Derived from Appendix 1.9.
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Risk associated with disease: Osteoarthritis /Rheumatoid Arthritis
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Tables 23.2, 23.3, and 23.4 suggest that there is no consistently higher risk for UGI
toxicity in patients with RA compared to those with OA. This is in conflict with published
less well-controlled studies. Co-morbid conditions more common in RA patients but not
included in the current study may account for the conflicting results.
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Overall safety profile

Review of the GI adverse events, adverse events, adverse events causing withdrawal and
serious adverse events are displayed in tables 10.d, e, f, g, and 10.0. There are no
substantial differences between C and the NSAIDs as a group. The differences seen in GI
adverse events, as well as other adverse events are drug specific rather than COX-
selectively specific in incidence. Causality is not implied in the non-GI adverse events. A
similar pattern is seen in overall mortality as shown in table 10.e and 10.f.

The overall rate of serious outcomes (of which UGI events is but a fraction) is
comparable among groups. While differences exist among the individual drugs, these
tables support a conclusion that there is similarity among all three groups in overall
morbidity and mortality. This may be the most important finding of the CLASS study.
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Table 10.0. Summary of GI Adverse Events by Aspirin Use: Entire Study
Period
Adverse Event Calotoxib Diclofenac buprofen
400 myg BID 75:mg 81D 800 mg TID

Patients not Taking Aspirin
No. of patients 3105 1551 1573
Any Gi event 43.3 53.8* 445
Dyspepsia 1586 19.5* 158
Abdominal pain 109 173" 10.7
Diarthea 10.5 139°* 72°
Nausea 8.0 11.6* 85
Flatdenice 71 108* 75
Tooth disorder 23 41t 39°
vomiting 2.4 34 3.0
Conslipation 1.9 8.5* 59*
Any Gi event causing 115 15.4* 132

withdrawal
Patients Taking Asplrin

882 4485 412
Any Gl event 54.0 59.1 §2.7
Dyspepsia 19.7 19.8 198
Abdorninal pain 14,5 227" 13.6
Diarrhea 121 18.6* 83~
Naussea 8.0 138" 10.7
Flahdence 7.9 13.5* 8.1
Tooth disorder 5.0 4.7 6.1
Vorniting 3.1 38 1.5
Constipation 33 78* 90"
Gastroenteritis 2.8 3.1 17
Gastroesophageal raflux 35 22 22
Hemorcull posilivity 2.7 3.1 3.9
Any Gl avent causing 14.9 20.7* 14.1

withdrawal

Derived from Tables T41.2. T41.3, T42.2, and T42.3. All pumbers are percentages of patients.

inchudes any Gl adverse event with incidence 23% in any treatment group.
* p<0.06 vs calecoxib 400 myg BID.

Table 10.d. Adverse Events Causing Withdrawal with Incidence 21% in Any
Treatment Group: Entire Study Period
Adverse Event Celocoxib 400 mg Diclofonac Ibuprofen 800 mg TID
BID {n=3987) 75 mg BID {(n=1396) {n=1985)

Any svent 24 26.5* 230
Abdominal pain 43 85°* 49

i 38 4.4 39
‘Rash 21 or* 13°¢
Naueea 17 28* 18
Diarrhea 1.4 27" 08°
Flatulence 1.2 1.8 14
Gaslric ulcer 03 0.7 1.0*
SGOT increased 0.1 24" 01
SGPT increased 0.1 23* 0.1
Hapatic function <0.1 11 <0.1

abnormal

Denived from Table T42.1. All numbers ore percertages of patients urdess otherwise specified,
* p<0.05 vs calecoxib 400 mg BID.
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Table 10.g. Summary of Serions Adverse Events: Entire Study Perind
Adverse Event Celecoxib 400 mg Diclofenac Ibuprofen 800 mg
BID (r=3987) 75 my BID {n=1998) TID {n=1985)
2320.4 pt-yrs 1080.5 pt-yrs 1122.5 pt-yrs
Any serious event 270 {11.68) 111{10.3) 118 {10.6}
Abdominal pain 6(0.3) 6(0.6) 2(0.9)
Accidental fracture 10(04) 4{04) 91{0.8)
Accidental injury 3{0.1) 4{0.4) 7 (0.6
Angina pectoris 4 {0.2) 51{0.5) 8 (0.5)
Afrial fibrillation 9{0.4) 2{0.2) 3{0.3)
Back pain 15 (0.8) 3{0.3) 9(0.8)
Cardiac failure 8 {0.4) 2{02) 9(0.8)
Collulitis 8(0.3) 1{<0.9) 1{<0.1)
Cetebrovascular disorder 4({0.2) 8(0.8) 6 {0.5)
Chest pain 11 (05) 5(0.5) 7{0.6)
Coronary ertery disorder 18 {0.8} 510.5) 5({0.4)
Desp thrombophiebitis 7(0.3) 5(0.5) 1(<0.1)
Gl bemorhage 7{0.3) 2{02) 1 {<0.1)
Myocardial infarction 19{0.8) 4{0.4) 9(0.8)
Preumonia 14 (0.6} 5(D.5) 5{0.4)
Syncope 5(0:2) 4{04) 3(0.3)
Unstable angina B (0.3} 4 {04)
Derived from Table T43. All numbers represent number of patients {(number per 100 patient-
yearg). Table inchudes any event experienced by a tolal of at least 10 palients across the tiwes
treatment groups,
Table 10.e. Summary of Deaths Occurring During Treatment or Within 28

Days After Discontinuation of Treatment: Entire Study Period

Adverse Event” Cealscoxib 400 mg | Diclofenac 75 mg | ibuprofen 300 mg
BID {n=3987) BID (n=1996) TID {n=1985)
Myocardial infarction 3 N 1
Cardiac arrest 1 4 1
Accidental injury 1 - -
Cireuiatory fallure/Myocardial - - 1
infarction
Sepsis 1 - -
Carcinoma 1 . -
Coronary ariery disorder - 1 -
|_ArrhythmiafMyocardial infarction 1 - -
Totat (No. per 100 pt-yr) 8{0.34) 5 {0.46) 3{0.27)
Derived from Appendix 2.9.1 and Appendix 3.7. Table includas only deaths that occurred during

treatment or within 28 days afier last dose.
* For casses in which no adverse event preferred term is available, event is ¢lassified by couse of
death isted on end-of-shudy CRF.
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Table 10.1. Summary of Deaths Occarring More Than 28 Days After
Discontinuation of Treatment: Entire Study Period

Adverse Event* Celacoxib 400 mg | Diclofenac 75 mg | tbuprofen 800 mg
BID {n=3987) BID {n=1998) TID {n=1985)
- 1

Myocardial infarction

Cardiac arrast

Pulmonary fibrosis/Pneumonia

Carcinoma

Coronary artery disorder

Cardiac arrest/cardiac
tamponade

AneurysmiSubarachnoid
hemorhage

Cerebrovascular disorder

Accidental injury

Poeumonia

Cardiac failure

;lulrmnary fbrosis

b by b NF

EOE s =
[P S

2
-
.

-t} wh ) el

1
1

L S N B R |

a3

1
1

L)

Sepsis
Cardiopulmonary
arresthypertension
Yotal {No. per 100 pt-yr) 11{0.47} 4 (0.37) 5 {0.45)

Derived from Appendix.2.9.1 and Appendix 37. Tabie includes only deaths that occurred move
than 28 days after last dose.

* For casaes in which no adverse event preferred term is available, event is classified by cause of
death listed on end-of-study CRF.

Laboratory values

The mean changes in Hgb and Hct seen in sponsor table 10.1 are notable. The endpoint is
suggestive of a clinically relevant event (drop of 2 units in Hgb or 10% in Hct). The lack
of any trend in parameters of renal function or fluid status displayed in table 10.q suggest
that the lower rates of significant drops in hematological parameters may well be due to
slow GI blood loss. This finding may be as meaningful as the composite endpoint of
CSUGIE/GDU since large drops in Hgb and Hct. predispose to clinically relevant
outcomes such as myocardial infarction, arrhythmia, congestive heart failure and
syncope as well as others. In this trial, frequent monitoring likely prevented the
occurrence of these events. In less well-structured follow-up such differences in a large
population may result in clinically relevant differences in outcomes.
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Table 10.h. Mean Changes from Baseline to Final Visit in Laboratory Values
Laboratory Test Celecoxib Diclofenac ibuprofen
400 mg BID 75mg BID 800 mg TID
Hemoglobin, g/dl. -0.06 (0.013) -0.26 {D.020) * 0.37 (0.019) "
Hematocrit -0.001 (0.0004) ~0,007 (0.0006) * -0.012 (0.0007) *
Platalet count, x10°L -2.3(0.70) 10.0 (1.11)° 7.9{0.94)*
WEC, x10°1L -0.09 (0.029) 0.08 (0.038) * 0.01(0.041)*
Total bilirubliy, pmoliL. 0.0 (0.05) 0.1{0.06) -1.0 (0.0 "
Alkaline phosphatase, UAL 0.8 (0.23) 1.8 (0.38) * -0.5{(0.31)*
AST, WL 03(0.12) 5.0(0.57}* 0.9 (0.16)
ALT, UL £0.2{0.18) 11.8 (1.10) * 1.3(0.24)
Creatine kinase, UA -2.0(1.17) 1.3(218) 0.1 (1.97)
Creatinine, pmold. 0.8{0.22) 2.4{0.33)* 1.5(0.33)
BUN, mmoll. 0.66 (0.02T) 0.58 (0.041) 0.52 (0.034) *
Sodium, mmolfL 0.1 {0.05) 0.4(0.07)* 0.0(0.07)
Potassium, mmotiL 0.05 (0.007) 0.03 [0.010) 0.03 (0.010)*
Chioride, mmoliL 0.7 (0.05) 0.4(0.07)* 0.7 (0.07)
Bicarbonate, mmotL 02 {004) D3 (00B) 0.1 {p.06)*
lnorgﬂc phosphorus, 0.009 {0.0030) -0.012(0.0042) " -0.003 {0.0046)
M

Derived from Table T44 1. All numbers are mean (SE) changes from Baseline.

*p<0.05 vs, celecoxiy 400 mg BID,

Table 10.L Summary of Hemoglobin/Hematocrit Contingency Tables: Entire
Stady Period

Patients with hemoglobin Celecoxib Diclofenac tbuprofen
dacreass >2 g/dL and/or 400 mg BiD 75 mg BID 800.mg TID
hematocrit decrease >0.10

Al patients B7/3701 (2.4) ROJ1B49 (4.4) 102/1802 (5.7)

Excluding CSUGIESs 83/3682 (2.3} 811840 (4.4) 951782 (5.3)

Excliding CSUGIEs/ulcers 823659 (2.2) 7811824 {4.3) 93/1768 (5.3}

Excluding all adjudicated 7313545 (2.1) 68/1753 {3.9) 81/1693 (4:8}
potontial CSUGIES _

Excluding all reported 41/3068 (1.3} 4171490 {2.8) 42/1364 (3.1}
potential CSUGIES

OA patients B3/2675 (2.4) 48/1340 (3.6) 741299 (5.7}

|_RA patients 24/1026 (2.3) 347509 {6.7) 28/503 (5.6
Patients not taking sspirin: 5372864 {1.9) 53/1428 (3.7) 7311414 (5.2)
Patients taking aspidn _.34/837 (4.1) 20/421 (6.9) 29/388 (7.5)

Derived from Tables T46.1 through T48.0. Dala are expressed as No /total and percantage of
patients who meet the criterion in Column 1.
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Other potential safety concerns
Colitis

In the original GI review of C (page 47 of Division of Gastrointestinal and Coagulation
Drug Products Medical officers Consult Review) concern was raised over the potential
for adverse events in the lower Gl tract. In the current submission the sponsor noted 1
case of colitis in the C group compared to 1 in the ibuprofen group and three in the
diclofenac group. The etiology of colitis is unknown. The lack of a trend towards a higher
rate of colitis in the C group is reassuring that this product and highly selective COX-2
inhibition in general are not substantially toxic to the lower Gl tract. The impact of a
COX=2 selective agent on healing of pre-existing colitis or inflammatory bowel disease
is not addressed in the current database.

Esophagitis

C did not appear to have a meaningfully lower rate of UGI symptoms such as pain and
dyspepsia, nausea and vomiting and heartburn compared to the NSAID comparators in
the original NDA. This was somewhat surprising in view of the large difference in GDUs.
Although is had been clear even before this NDA that UGI symptoms are not highly
correlated with endoscopic ulcers, the relative lack of impact on UGI symptoms was
impressive. In the current NDA, results on all subjects who underwent endoscopy were
reported by organ. The tabulated results appear in reviewer table 2 below. It is possible
that the UGI symptoms in the C group as well as in the NSAID comparator group are
related to GERD. However, in general a significant number of subjects without symptoms
will also have esophageal abnormalities on endoscopic examination. Likewise, the
percentage of subjects with endoscopic abnormalities below cannot explain the bulk of
UGI symptoms reported in this study. The results do strongly suggest that associated
esophageal mucosal abnormalities are similar in the C group compared to the traditional
NSAID groups in this study. Attribution cannot be ascribed to the drugs in the table
below.

Reviewer Table 2

DRUG Celebrex ibuprofen diclofenac
137

Erosions* 217137 (15%) | 21/105 (20%) 10/89 (11%)

Ulcers* 8/137 (6%) 2/105 (2%) 6/89 (7%)

Ulcers/erosions* | 29/137 (21%) | 23/105 (22%) 16/89 (18%)

Erosions** ' 0.5% 1.1% 0.5%
Ulcers** 0.2% 0.1% 0.3%
Ulcers/erosions** | 0.7% 1.2% 0.8%
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*represents the number of patients with the given finding on EGD/ total # of subjects
undergoing endoscopy

** represents the % of subjects with the endoscopic finding/ITT population. Note:
endoscopies performed on a small nonrandom subset of the ITT
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Overall Conclusions
Note:

All comparisons noted reflect comparisons between approved and commonly used
dosages of ibuprofen and diclofenac and twice the RA dose for C. However, in the
original NDA database, there did not appear to be a meaningful difference in GI
tolerance or GDU incidence in subjects on 200 mg-800 mg/day. Furthermore C is
currently approved for use at 800mg/day for FAP.

1. The sponsor has failed to demonstrate a statistically significant lower rate of
CS UGIEs (traditional or alternate) compared to NSAIDs as a group or either

individual comparator. Tnthe “all subjects analysis™ there is mo meaningful trend

among the three comparator groups.

2. In subjects not taking aspirin, there is a strong trend in favor or C compared to
ibuprofen for a lower rate of CSUGIEs.

3. A secondary endpoint of CSUGIE/GDU (PUB) reflects the same trends as the
primary analysis of CSUGIEs. This analysis controls much of any potential bias
that may have been introduced by a higher withdrawal rate of subjects in the
diclofenac group due to UGI symptoms compared to the other two groups. The
differences seen between “all subjects” and “nonaspirin users” also reflect the
same trends seen in the primary endpoint, CSUGIEs.

4. In aspirin users:

a. In subjects requiring low dose aspirin, there was no benefit to the use of C
compared to either traditional NSAID at endpoints, CSUGIEs and CSUGIE/GDU
(PUBs). The trends seen in event rates in relation to C for the two traditional
NSAID comparators were reversed (compared with the nonaspirin population).
There was a trend favoring the safety of ibuprofen over C and diclofenac (when
used along with aspirin) for both endpoints. There may be an interaction between
aspirin and NSAIDs that is drug rather than class specific.

b. The potential for enhanced UGI toxicity with combined nonselective and selective
COX-2 inhibition should be further explored in a prospective manner.

5. The sponsor’s presentation of results of post hoc analyses at 6 months:
a. does not add to the primary analysis of entire study results
censors important data on longer duration of exposure that reflects use in practice

c. does not control bias that may be introduced by informative censoring of subjects
who withdrew due to UGI symptoms
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6.

a.

There appears to be a higher risk of late CSUGIEs with C compared to both
ibuprofen and diclofenac. Informed censoring based on differential withdrawal
rates cannot be invoked to explain the results in the ibuprofen group and therefore
cannot be assumed to explain the results in the diclofenac group.

Imputation of event rates is not justified.

The high “GI adverse event” rate noted by the sponsor in the diclofenac subjects
that experienced CSUGIE: s reflects the clinical presentation of the CSUGIE. This
rate cannot be used to calculate a correction or imputation of an event rate in
subjects who withdraw due to GI symptoms prior to a CSUGIE. A factor in the
excess UGI adverse events seen in the diclofenac group may be due to the excess of
subjects enrolled into this group with a history of GI-related NSAID intolerance.

The results of the analysis of CSUGIE/GDU (PUB) may be anticipated to partially
or fully correct for any such informative censoring. The results of this analysis
support the primary analysis.

The ibuprofen and diclofenac groups experienced similar patterns over time in

event rates despite the greater similarity between ibuprofen and C in and
withdrawals due to UGI adverse events.

In this large well-designed and controlled study, there appears to be no meaningful
difference in UGI toxicity associated with NSAIDs between Osteoarthritis and
Rheumatoid arthritis. In view of the multiplicity of epidemiological data suggesting
otherwise, co-morbid conditions more frequently associated with RA but excluded
JSrom the current study, may account for the difference seen in previous studies.

There may be a difference between C and both NSAID comparators at meaningful
hematologic endpoints of “ patients with hemoglobin decreases of >2g/dl and or
hematocrit decrease > 0.10. This difference may be clinically meaningful. This
difference may be associated with occult GI blood loss. However, hemodilution and
a primarily hematological process cannot be excluded.

10. Parameters of overall toxicity are similar among the three comparators. Such

parameters include; adverse events causing withdrawal, serious adverse events, and
deaths occurring during treatment or within 28 days of treatment.
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Appendix 1

Relevant portions of original protocol

(Excerpted from sponsor protocol dated August 18" 1998 document
number 49-98-22-035)
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2.0 OBJECTIVES
2.1 Primary Objective
The primary objective of this study i3 to compare the incidence of clinically significant
upper gastrointestinal (UGI) adverse events, a composite safety endpoint, comprised of
petforation, bleeding or gastric outlet obstruction associated with SC-58635 400 mg BID
to that associated with ibuprofen 800 mg TID in patients with QA or RA. The primary
analysis of this study will consist of a survival analysis of the UG adverse events in this
study pooled with those of a companion study (N49-98-02-102). The primary
compatison will be the incidence of ¢linically significant UGI adverse events associated
with SC-58635 400 mg BID to that associated with NSAID treatment consisting of
ibuprofen 800 mg TID, naproxen 500 mg BID or diclofenac 75 mg BID.

2.2 Secondary Objectives
The secondary objectives of this study are to:
{. Compare the chronic overall safety and tolerability of SC-58635 versus
ibuprofen;
2. Compare the effect of SC-58635 versus ibuprofen onvqualit‘y of life and patient
satisfaction;
3. Compare the effect of 8C-58635 versus ibuprofen on indirect costs;
4, Compare the chronic arthritis efficacy of SC-58635 1o that of ibuprofen; and
5. Evaluate potential risk factors {e.g., age, gender, H. pylori infection, type of
arthritis, cardiovascular disease, concurrent use of oral corticosteroids, and

Company Confidential - G.D. Searle & Co.
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history of peptic ulcer and/or gastrointestinal bleeding) for their impact on the
effect of treatment on outcome.

3.0 MATERIALS AND METHODS

3.1 Study Design

This is a double-blind, multicenter, paraliel group trial comparing the incidence of
clinically significant events associated with SC-58635 400 mg BID to that associated
with ibuprofen 800 mg TID in RA and OA patients. Patients, stratified by OA and RA
status, will be randomly assigned in an equalized manner to one of the following
freatment arms:

» SC-58635 400 mg BID and ibuprofen placebo TID
e SC-58835 placebo BID and ibuprofen 800 mg TID

Follow-up visits will occur 4, 13, 26, 39 and 52 weeks after the first dose of study
medication. The trial will continue until the anticipated number of clinically significant
UGI adverse events have been observed in both studies; maximum study participation for
an individual patient is 52 weeks. All patients will complete a Final Treatment visit
which may coincide with the Week 52 visit, or occur at any time up to Week 52 when the
trial officially concludes.

3.2 Stndy Population

3.2.a Subject Enrollment

Four thousand (4000) patients are expected to be enrolled and randomly assigned to either
SC-58635 treatment or ibuprofen treatment, Patients will be randomly assigned in an
equalized manner to one of the following treatment arms:

« SC-58635 400 mg BID and ibuprofen placebo TID
s SC-58635 placebo BID and ibuprofen 800 mg TiD

3.2.b Ciiteria for Inclusi

To qualify for enrollment in this study, a patient must satisfy the criteria listed below:
1. The patient must be of legal age of consent or older;
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2.

1f the patient is a female and of childbearing potential, she agrees to participate
in this study by providing written informed consent, has been using adequate
contraception since her last menses and will use adequate contraception during
the study, is not lactating, and has had a negative serum pregnancy test within
seven days before receiving the first dose of study medication;

The patient has a documented clinical diagnosis of OA or RA of at least three
months duration;

4, The patient requires chronic NSAID therapy in the Investigator’s opinion;

b

The patient is able to participate for the full duration of the study; and
The patient has provided written informed consent prior to admission to this
study.

3.2.¢ Criteria for Exclusion

A patient will be excluded from this study if he or she satisfies any one of the criteria
listed below:

|

The patient has an active malignancy of any type or history of a malignancy.
(Patients who have a history of basal cell carcinoma that has been treated are
acceptable. Patients with a history of other malignancies that have been
surgically removed and who have no evidence of recurrence for at least five
years before study enrollment are also acceptable.);

The patient has been diagnosed as having or has been treated for esophageal,
gastric, pyloric channel, or duodenal ulceration within 30 days prior to receiving
the first dose of study medication;

The patient has active Gl disease (e.g., inflammatory bowel disease);

The patient has a history of gastric or duodenal surgery other than simple
oversew of an ulcer or perforation;

The patient has significant renal or hepatic dysfunction, or a significant
coagulation defect considered by the Investigator fo be clinically significant;
The patient has abnormal screening laboratory test values 1.5 x the upper limit
of normat (ULN) for either AST (SGOT) or ALT (SGPT) or any other
laboratory abnormality at Screening considered by the Investigator to be
clinically significant;

The patient has a positive screening fecal occult blood test result;
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8. The patient has a known hypersensitivity to COX-2 inhibitors, sulfonamides, or
ibuprofen;

9. The patient has received any investigational medication within 30 days prior to
the first dose of study medication or is scheduled to receive an investigational
drug other than SC-58635 during the course of this study; or

10. The patient has previously been admitted to this study or a prior study with SC-
58635.

4.0 STUDY PLAN
4.1 Schedule of Observation and Procedures

Pratreatment Perdod Tregtmeot Persod
<7t 0Days Weeks + Days Final Eanty
Rersening | Base- 52 Visitd) | Yarmic)
ling 45 1329 | 265 | 38+5 | Sda)
Informed Consent(d) x
Medical History X
Physicnl Exam X X X X
Clnical Lab Yasisle] X X X X X X X X
| Pragrancy Testlf) X X X X X X x
Fecal Ocouit Blood
Testing X X X X X X
NG Casrent NSAID &
ant-ulcer drups) X
Attvitis Assgssments X X X X X X X X
Sigrs & Symp X X X x X X X X
fndiract Cost
Azsasoment X X X X X X X X
Patiert Satisfaction
Questionnaire X X X
Q0L Assessments(h) X X .3 X X
MNesd X X X X
Cispense Concurrent
Meds Diary Card X X X X X
Redieve Concurfent
Meds Diary Card X X X X X X X
Retom & Cowrt
Shudy Mad X X X b4 ). X X
{a) Use Final Traatmant Visit CRFs )
(b} The Final Trastment Visit coincidea with tha Weak 52 visit o it may octur at any ¥me up lo Waek 52 whan the
study has officilly concluded
{c) Pallents teaminating sarly from this study {i.e., before Week 52 or official conclusion) must be d monthy
wmmfwmmhwmmmﬂmmmmm.mmw
(d)  Iiformed consent must be oblained before any studyselated procedires are padonmed
(e) Clinical lsboratory tests include: Hematology [ABC, hemoglobin, heiaioorit, plstelet oount); Bioehensistry
{BUN, creatinine, mmmalmneptmo\sr(seon ALT (SGPT}, creatine kinase (CK), sodim,
potassium). At Streaning, serum FisdSure HP tost for HP status will also ba performed.
(h  For females of chidbaaring posential only
{g)  Cusrant NSAID and anfi-uioes drugs must be discontinued at or befors the Baselne Visit
th) _SF36 Heath Survey and Heslih Assessment Queshionnaire
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4.3 Treatment Period

The Treatment Period is defined as the 52-week interval during which study medication is
taken or until the trial officially concludes, whichever occurs first. The Week 4, Week
13, Week 26, Week 39, Week 52 and the Final Treatment visits occur during this interval,

4.3.b.2 Concurrent Medications
Use of any medication other than the drugs provided for this study will be avoided, if at
all possible, during the Treatment period. The following drugs are specifically excluded:
1. NSAIDs, either prescription or nonprescription. (Patients taking <325 mg
aspirin per day for reasons other than arthritis, for at least 30 days before the

first dose of study medication, may continue the same dose regimen for the
duration of the study.);

2. Anti-ulcer drugs (including H; antagonists, proton pump inhibitors, sucralfate
and misoprostol), either prescription or nonprescription. Short-term use of
antacids is permitted (less than seven days consecutively);

3. Antibiotics (i.e., amoxicillin, clarithromycin, azithromycin, tetracycline,
metronidazole or bismuth) used alone or combined with omeprazole,
lansoprazole, or ranitidine specifically as treatment for H. pylori infection; and

4. Antineoplastics (other than methotrexate < 25 mg/wk or azathioprine as
treatment for RA),

Acetaminophen (<2 g/day; alone or in combination with propoxyphene hydrochloride or
napsalate, hydromorphone hydrochloride, oxycodone hydrochloride or codeine
phosphate) may be used as necessary throughout the study. Oral and intrarticular
corticosteroids are also allowed.

4.4 Clinically Significant UG] Adverse Events
Clinically significant UGI adverse events will be classified by consensus of an
independent Gastrointestinal Events Committee that will be blinded to the patient's
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treatment. Nine categories of signs and symptoms have been established to classify
clinically significant UGI adverse events. They are as follows.

4.4.a UGI Perforation
An opening in the wall of the stomach or duodenum requiring surgery, or laparoscopic
repair but only if the evidence is unequivocal (free air, peritoneal irritation signs, etc.).

4.4.b UGI Bleeding

UGI bleeding is to be categorized as one of the following seven clinical presentations:

Hematemesis with a gastric or duodenal ulcer or erosion proven by endoscopy

or a UGH barium x-ray;

A gastric or duodenal ulcer or erosion proven by endoscopy with evidence of
active bleeding or stigmata of a recent hemorrhage (visible vessel or attached
clot 1o base of an nlcer);

Melena with a gastric or duodenal ulcer or erosion proven by endoscopy or
barium UGH x-ray;

Hemoccult positive stools with a gastric or duodenal ulcer or erosion proven by
endoscopy or barium UGI x-ray and with bleeding as evidenced by a fall in
hematocrit of more than 5 percentage points or a reduction of hemoglobin of
more than 1.5 g/dL from baseline;

Hemoccult positive stools with a gastric or duodenal ulcer or erosion proven by
endoscopy or barium UGI x-ray and with bleeding as evidenced by orthostasis
(changes to postural vital signs; increase in pulse rate of 220 beats/min and/or a
decrease in systolic blood pressure of 220 mmHg and/or diastolic blood
pressure of 210 mmHg).

Hemoccult positive stools with a gastric or duodenal ulcer or erosion proven by
endoscopy or barium UGI x-ray and with bleeding as evidenced by a need for
blood transfusion of two or more units; or

Hemoccult positive stools with a gastric or duodenal ulcer or erosion proven by
endoscopy or barium UGI x-ray and with bleeding as evidenced by blood in the
stomach as determined by endoscopy or nasogastric aspiration.
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4.4.¢ Gastric Outlet Obstruction

Opinion of clinician with endoscopic or UGI barium x-ray documentation. Endoscopic
evidence would include tight edematous pylorus with an ulcer in the pyloric channel,
inability to pass the endoscope tip into the duodenal bulb or descending duodenum, or
retained fluid/food in the stomach. UGI barium x-ray evidence of obstruction would
include:

» adilated stomach;

» aslowly emptying stomach in a patient with clinical evidence of outlet
obstruction and in some instances with an ulcer in the channel or duodenal bulb;
or

» severe narrowing and edema obstructing the outlet of the stomach.

In order to standardize and facilitate the evaluation of suspected GI events in this study, a
chart of clinical algorithms is provided as a guide to the work-up of potential events and
collection of data necessary to properly classify such events. However, clinical
judgement and the administration of standard medical care should take precedénce in the
evaluation and treatment of all patients in the study over the algorithms detailed in
Appendix 1.6.

4.5 Other GI Adverse Events
Data on lower GI adverse events including small bowe! or colonic obstruction, ulceration,
bleeding, perforation, stricture, colitis, etc. will also be collected and summarized.

Symptomatic UGI ulcers documented by endoscopy or UGI barium x-ray with no
evidence of perforation, bleeding or obstruction will be categorized and analyzed
separately. Patients with an ulcer must be withdrawn from the study and treated
according to the clinical judgment of the investigator.

GI complaints will also be collected and analyzed. Patients who report symptomatic GI
adverse events {e.g., abdominal pain, dypepsia, vomiting) with no endoscopic or UGI
barium x-ray evidence of an ulcer may continue to participate in the study at the
discretion of the investigator.
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4.6 Criteria for Discontinuaton

4.0.8 atineh A Ire

Patients who terminate study participation before taking 52 weeks of study medication or
the trial officially concludes because their arthritis signs and symptoms have not been
controlled will be reported as withdrawing due to "treatment failure”.

4.6.b Non-Compliance
Patients who terminate study participation before taking 52 weeks of study medication or
before the trial officially concludes due to failure to comply with the requirements of the

p

disper

4.6.c Adverse Events

Patients who terminate study participation before taking 52 weeks of study medication or
before the trial officially concludes due to an adverse event (including an ulcer found at
an endoscopy; see further definitions in Appendix 1) will be reported as withdrawing duc
to an "adverse event.”

4.6.d Completed Patient
A completed patient is one who takes study medication for 52 weeks or is taking study
medication when the trial officially concludes.

4.7 Withdrawal of a Patient Prior to Study Completion

If for any reason a patient is withdrawn before completing the study, the reason for
withdrawal must be entered on the End of Study Form and Early Tennination CRFs must
be completed.

All patients terminating early from the study must be contacted monthly for two
months or until the official conclusion of the study, whichever occurs first, to gather
pharmacoeconomic information as well as to determine if a clinically significant
UGIH adverse event has occmired. Reasonable attempts must be made to contact
each patient.
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5.0 STATISTICS

5.1 Justification of Sample Size

The null hypothesis being tested is that there is no difference in the incidence of clinically
significant UGI adverse events between the SC-58635 and the NSAID group (ibuprofen,
naproxen and diclofenac). The log-rank test will be used to detect this difference. The
sample size determination is based on the assumption that the probability for
experiencing a clinically significant UG adverse event is 0.3% per year with SC-58633
and 1.2% per year with NSAIDs as a group. To detect this difference with at least 90%
power at a 5% significance level (two-sided test) and assuming a withdrawal rate of 35%,
a sample size of 8,000 patients (4,000 patients each for the SC-58635 and NSAID group)
will be sufficient to obtain approximately a total of 40 clinically significant UGl adverse

events. One-half (4000) of the total sample size will be enrotled for this study. The other
half of the sample size (4000) will go to a companion study (N49-98-02-102) with
naproxen and diclofenac in the NSAID group.

The assumptions about the overall rate of clinically significant UGl adverse events and
the withdrawal patterns of patients participating in the study based on the pooled data
from each study (N49-98-02-035 and N49-98-02-102) will be reviewed on an ongoing
basis during the enroliment period to determine whether an adjustment in the sample size
is required. If the incidence rate and withdrawal rate observed are different from the
estimations, an adjustment of sample size may be needed to obtain the minimum number
of patients exposed to SC-58635 or NSAIDs and to obtain a total of 40 clinically
significant UGl adverse events.
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5.3 Analysis Cohort

All analyses will be carried out on the Intent-to-Treat cohort. The Intent-to-Treat cohort
will consist of all randomized patients from this study and its companion study (N49-98-
(2-102) who received at least one dose of study medication. Data from this study may
also be analyzed independently for exploratory purposes.

‘5.4 Adjudication of Clinically Significant UGI Adverse Events

A Gastrointestinal Events Committee comprised of expert gastroenterologists, blinded to
treatment assignments, will review the data of each patient who is identified by study
investigators or Searle as having some evidence of a potentially clinically significant UGL

dOVEOTSt Ve HE G3la 10 DE- I VICWEY ] a8 3 alC Irepol DN sS. anag- meal ‘

records including endoscopy and UGI barium x-ray reports, discharge surnmaries, and
autopsies, where appropriate. The committee will adjudicate whether a clinically
significant UGI adverse event has occurred and assign the event to one of the nine
classifications (see Section 4.4).

5.5 Analysis of Clinically Significant UGI Adverse Events

Clinically significant UGI adverse events will be descriptively summarized. These
analyses will consist of displays of the distribution by treatment group and disease
category (i.e., OA or RA) of the number of patients experiencing a clinically significant
UGI adverse event (incidence table) and the total number of clinically significant UGI
adverse events by classification (frequency table). The primary efficacy analysis will
combine results of this study with those from study N49-98-02-102. The active control
groups from the two studies will be pooled for this purpose. "Study” will be included asa
stratification factor in the analyses.
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Time-to-event analysis will be performed to assess the difference between groups in the
clinically significant UGI adverse event rate distribution across time. Clinically
significant UG adverse events occurring within seven days after the start of double-blind
treatment will be censored and not included in these analyses. The log-rank test will be
used to compare the survival curves of the two treatment groups (SC-58635 vs the
NSAID group) with respect to this primary outcome variable. The COX proportional
hazards model will be uscd to estimate the corresponding hazard ratios. Patients who
withdrew from the study because of reasons other than incidence of clinically significant
UGI adverse events will be censored at the time of withdrawal. Patients who complete
the study without a clinically significant UGI adverse event will be censored at the final

.
A1

The secondary analysis will be a treatment group comparison of the overall proportion of
patients with a clinically significant UGI adverse event (crude incidence rate analysis).
The Mantel-Haenszel test will be used for these comparisons.

Potential risk factors such as age and history of peptic ulcer, for the development of a
clinically significant UGI adverse event will be identified prior to analysis and the
proportional hazard model will be used to assess the significance of these factors and
their impact on the effect of treatment on outcome,

Disease category (i.e., OA or RA) may be included as a factor in the above analyses.

Symptomatic UGI ulcers documented by endoscopy or UGH barium x-ray with no
evidence of perforation, bleeding or obstruction will be categorized and summarized

separately.

Clinically significant adverse events occurring in the lower gastrointestinal tract including
small bowel or colonic obstruction, ulceration, bleeding, perforation, stricture or colitis
will be descriptively summarized. These analyses will consist of displays of the
distribution by treatment group and disease category, the number of patients experiencing
a clinically significant event in the lower GI tract and the total number of clinically
significant lower GI adverse events by classification.
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1.5 CLINICALLY SIGNIFICANT UPPER GASTROINTESTINAL (UGD
ADVERSE EVENTS

If, in the Investigator's opinion, the patient experiences a sign or symptom (e.g., severe
abdominal pain, hematemesis, melena, decreased hemoglobin and hematocrit, or severe
and protracted nausea and vomiting) that suggests a clinically significant UGl adverse
event (i.e., perforation, bleed, or obstruction), the Kendle Safety Specialist must be
contacted immediately. All potential clinically significant UGI adverse events will be
thoroughly investigated and reported as per following section.

1.6 ALGORITHM FOR WORK-UP OF SUSPECTED UGI EVENTS
In order to standardize and facilitate the evaluation of suspected Gl events in this study,

the following chart of clinical algorithms is provided as a guide to the work-up of
potential events and collection of data necessary to properly classify such events.
However, clinical judgement and the administration of standard medical care should take
precedence in the evaluation and treatment of all patients in the study over the algorithms
detailed below.
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Presentation | Initial Evaluation: | Work-up
For ail patients with the following presentations:

s Obtsin base data (hematocrit, stool heme, and postural vital signs) as part of initial evalustion,

»  Tastfor H. pylori infection as part of work-up (Meretek UBT, CLD or HAE),

s Notity Ssarle medical monitor and Kendle Safety Specialist immadiately. Provide contact Information.
»

Complets G5! event CRF.
Severs acuts abdominal painfacits | EMERGENT? » Bocumentation of parforation by
abdomen + Evaluation for perforating uicer surgery or by laparoscopy with
including base data radiographic svidenca of free airin
abdomen
» Test for . gylori infection
Intractable abdomina! pain with EMERGENT: » Decumentation of gastric outiet
hauseahamiting » Evaluation for gastric outiet obstiuction with UG study
obstruction including base data {radiographic or endoscopic)
« Testfor i pior] infection
Hematemesis or melena EMERGENT; + Documentation of bleeding source
v Evaluaton for G BEading source By UGT endoecopy (test for H. oion
including base data infection)
+ Cobonoscopy af Imvestigator's
distretion
Acute hypovolemiashypoltension EMERGENT; + Jf Gl evaluation positive {e.g,, blood
» Evaluation for acute Gi blood loss in NG aspirate, heme positive stool,
including base data or hematocrit decreesed by 5% or
maore {absolute changel). investigate
source with UGI endoscopy {test for
H. Ry infection)
» Colonoscopy at lovestigator's
discretion
Current/recent (<14 days) history of. | IMMEDIATE: + {f any component of work-up
+ melena (black terry siool) or « Qbtain base date positive (300l heme posiive,
« black stool which is a change heitnatocrit decreasad by 5% or
n normal pattern mare fabsohste change], or patient
orthostalic), parform UGH endoscopy
(test for H. pyfori infection)
+ Colonoscopy at Investigator’s
discretion
« if worlup nagative, retest stool for
heme and repeat hamatocrit in 12
weeks
Davelopmant of: IMMEDIATE: » i Gl svaluation positive {s.g., blood
* - postural dizziness or » Obtain base data in NG aspirate, heme positive stood,
Ightheadednass » H pafient orthostatic, evaiuats for o hamatocrit dacraased by 5% or
« RFYRCOpE acute Gl blood loss mare fabsohne change]); investigate

source with UG endoscopy (lest for
H. pylor inféction)

Colonoscopy at Investigator's
Giscretion
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Presentation: | initial Evaivation: | Work-up

wHOCH] BIUNGONS YRQUNING DEOIMDT ATISNIION,

For all patients with tha following presantations:

= Obtsin base data (hematocrit, stool heme x3, and postural vital signs) as soon as possidle.
o Test for H. pylori infection as part of work up [Meretek UBT, CLO or H&E)

e HNotify Xendie Safety Specialist as soon as possible.

» Compiste Gl event CRF,

~ with concument ronfhismuth

History of dark stool: ASAP: + i any componant of work-up
= >4 days previously, or « Obtain base data positive (stool heme positive,
* vaguely chatacterized, or hematocrit decreased by 5% or

morg (ebsohute change), or patient

ingestion orthostatic), parform UGH endoscapy
{test for H. pyior nfection)
« Colonoscopy at investigator’s
discretion
History of : ASAP: + Perfom colonoscopy
+ hamatochezia, o * Ohtain basa data « UGl endoscapy at investigator's
» gnalirectal bleeding afier iscreti - }
slimination infsction)
Development of: ABAP: + [If stools heme positive, parform UGH
* New anemia, or « Obtain base data endoscopy (test for H. pylor
* Drop in hesnalocrit of 5% of more infaction)
(absclute chenge) + Coloncscopy at investigator's
disceetion
Devatopmant of: ASAP: + ¥ any eomponent of wark-up
» Dyspepsia, or * Obtain base data positive (stool heme positive,
+ Abdominal pain, or hematocrit decrgased by 5% or
+ NauseaNomiting more [absolute change], or patient

orthostatic), perform UGE endoscapy
{test for H. pyiari infection)

» Colonoscopy at lavestgator's
discretion

Important Protocol amendments

November 9" 1998

PROTOCOL SECTION AMENDED
Abstract, 4th and 6th paragraphs, page 3 of 35

This randomized, double-blind, parallel group, multicenter study is designed to compare
the incidence of clinically significant UG adverse events associated with SC-58635 400
mg BID to that associated with ibuprofen 800 mg TID in patients with osteoarthritis (OA)
or theumatoid arthritis (RA). Clinically significant UGl adverse events is a composite
safety endpoint comprised of perforation, bleeding or gastric outlet obstruction. The
primary analysis of this study will consist of a survival analysis of the UGI adverse events
in this study pooled with those of a companion study (N49-98-02-102). The primary
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comparison will be the incidence of clinically significant UGI adverse events associated
with SC-58635 400 mg BID to that associated with ;

NSAID-treatment consisting-of
ibuprofen 800 mg TID, naprexen-506-me-BID and separately to that associated with e
diclofenac 75 mg BID.

Patients who meet all of the inclusion/exclusion criteria for the study will be randomized
to receive SC-58635 400 mg BID or ibuprofen 800 mg TID. Follow-up visits will occur
4, 13, 26, 39 and 52 weeks after the first dose of study medication. The trial will continue
until the anticipated number of clinically significant UGI adverse events have been
observed in both studies;, Minimum study participation for an individual patient is
26 weeks and maximum study participation for an individual patient is 52 weeks. All
patients will complete a Final Treatment visit which may coincide with the Week 52 visit

or occur at any time up to Weck 52 when the tnal ofﬁcmlly com:ludes Patients who

OF TWO onths.

PROTOCOL SECTION AMENDED
5.1 Justification of Sample Size, 1st paragraph, page 27 of 35
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The statistical analyses will be performed on the data from this study and its
companion study. The patients on celecoxib will be pooled as one group (N49-98-02-
035 and N49-98-02-102) while the patients on NSAIDs will remain as separate. The
sample size calculation is based on the palrwise comparison of pooled celecoxib and
each of the NSAIDs.

The null hypothesis being tested is that there is no difference in the incidence of

clinically significant UGI adverse events between the SC-58635 group and each of
the NSAID groups (ibuprofen and diclofenac). The log-rank test will be used to
detect the difference by pairwise comparisons. The sample size determination is
based on the assumption that the probability for experiencing a clinically significant
UGI adverse events is 0.3% per year with SC-58635 and 1.2% per year with each
NSAID group. With approximately 85% power at a 5% significance level (two-
sided test) and assuming a withdrawal rate of 35%, a sample size of 4,000 patients
{combining the two studies) for the SC-58635 group and 2,000 for each of the
NSAID groups would be needed. A total number of 40 events will be expected (8
from the combined SC-58635 group and 16 from each NSAID group). The
enrollment is designed to take about three months and the follow-up will be at least
six months. The studies will be concluded with at least 20 events from each of the
studies or a total of 45 events from the two stndies,
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1.6 ALGORITHM FOR WORK-UP OF SUSPECTED UGI EVENTS, pages 5 and 6 of 6

Praesentation: i initial Evaluabon:

| Workcup

For a!l péhents wﬂh !he fol!wnng prasoﬁaim
»  Dbtain base dala {hermalocrit, stoal heme. and postural vital signs) as part of inttal evaluation.

e« Test for H. pylori infection as part of work-up {Maretek UBT, CLO or H&E).

s  Notify Searle madica! monitor and Kendle Safely Specialiat immediately. Provide contact informalion.

» Cong_e&eGlemCRF

Severs scule abdominal EMERGENT: Documentation of perforation by surgery
painvacute abdomen Evaluation for perforating uicer or by laparoscopy with radiographic
nchiding base data evidence of free air in abdomen
Test for H. pyig) infiction
intractable abdominal pain with | EMERGENT: Documentation of gastric outlet
naussaivomiting Evaluation for gastric outet ohbstruction with UGH study {radiographic
obstruction intiuding base data or endoscopic)
Test foe t pyiod infaction
Hematemesis of melens EMERGENT: Dacumentation of bleeding source by
E 1}
incluting base data infaction)
Lower Gl workup if bleading source
uncertain
Acuta EMERGENT: 1 Gl evalualion positive (e.g.. blood in
hypovolemiafhypotension Evaluation for acute Gl blood loss NG aspirgte, heme positive stool, or
Inchuding base data hematocrit decrensed by 5% or more
{absalute changej), investigate source
with UGt endoscopy (test for H. pylorl
infaction)
Lower Gl workup if bleeding source
uncertain
Currentirecent {<14 days) IMMEDIATE: if any component of work-up positive
History of: Obtain base data {stoot heme positive, hemalocrit
melana (black tarry stoal) o¢ decreased by 5% or more [absolute
black gtool which is & change], or patient orthostatic), pedorm
change in normal pattem UGl endoscopy {test for H. pylori
infection)
Golorogcepy-oi-investiguiors-diseretion
Lower Gl workup i bleeding source
uncertain
i work-up nagative. retest stocl for hems
arxd repeat hamatocrl in 1-2 wewks
Usvelopment of: IMMEDIATE: ¥ GI wvaluation positive (#.9.. bicod in
postural dizzivess or Obtain base data NG aspirats, heme positive stool, or
Sghtheadodnass i patiart orthastatic, svaluats for hematocrit decraased by 5% or movs
syncope acute G blood loss {absolute change]), investigats source

with UG endascopy (test for H. pylori
mfacﬁm)

tow Gﬁ Mup Ifbleedhg source
uncertain

Two primary treatment comparisons will be performed: celecoxib vs. ibuprofen
and celecoxib vs. diclofenac. A stepwise procedure will be used to strongly control
the type-I error. In this procedure, the first step is to test the overall hypothesis
whether celecoxib and the pooled NSAIDs are different. If the test is not significant,
the null hypothesis Is retained and the procedure stops. If the test is significant, the
second step will be the pairwise tests between celecoxib and each of the two NSAIDs,
Celecoxib will be said to be different from an NSAID if both overall and pairwise
comparisons of celecoxib vs that NSAID are significant. Each test will be performed
at level alpha. No alpha adjustment is needed for each test. (See Appendix 6 for a

statistical proof)

Prains anvediininte will bin analorad an fo haoard an tha tenditianal dalinitian and tha
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1.6 ALGORITHM FOR WORK-UP OF SUSPECTED UGI EVENTS, pages Sand 6 of 6

Presentation: 1 Initial Evaluation | woskup
Fcra!l patrantsmhm foiomag ;:resemalm
s Dbtain base data (hematocsit, stool heme, and postural vital signs) a5 past of initial evaksation.
¢  Test for H. pylor infection as part of work-up {Meretek UBT, CLO or HAE).
«  Nolify Searle madical monitor and Kendle Safety Specisfist immediately. Provide contact information.
= __Complete Gi event CRF.
Severs scute abdominal EMERGENT: Documentation of pecforstion by surgery
painfacute abdomen Evaluation for perfarating uicer of by laparascopy with radiographic
Including base data evidence of free air in sbdomen
Test for H, pyipd infection
intractable abdominal pain with §| EMERGENT: Documentstion of gestric cutlet
naussavomiting Evalustion for gasiric outist obstruction with UGH study {radiographic
obstruction including bass data or endoscopic)
Test for H. giog infection
Hematemesis o melena EMERGENT, Documantation of biweding source by
2 o]
inchuding base data infaction)
) Soerati
Lower GI workup if bleeding source
uncertain
Acute EMERGENT: i Gl avaluation positive {s.g.. blood in
hypovolemiaypotension Evaluation for acute GI biood loss NG aspirate, hama positive stool, o
including base data hematocrit decreased by 5% or more
{absclute chargel), investigsta source
with UGI endoseopy (test for H. pylor
infection)
Colohosospy-al-iavesiigatorn-dssretion
Lowsr Gl workup if bleading scurce
unceartain
Curmantireceant (<14 days) IMMEDIATE: #f any componant of work-up positive
history of: Oblain base data {stool hame positive, hematocrit
melena (black tarry stool} or decressed by 5% of moare [sbsolute
black stood which is 8 change], or patient orthostalic), pedom
change in noemal pattern UGI endoscopy {test for H. pylori
tnfectlm)
Lmnr Gl workup l'l bieedlng source
uncertain
i work-up negative, retest siool for hame
and repeat hematocrit in 3-2 waeks
Deveiopmant of: IMMEDIATE: 1 Gl 'evalualion positive (8.g., blood in
postural dizziness of ‘Obtain base data NG aspirais, heme positive stool, or
Byhtheadedness. 1 patiant orthostatic, svaluale for hematocrit decressed by 5% or more
syncope acute Gi bicod loss {absohite changsj), investigats source
with UGH endoscopy (sest for H. pylori
mfuz!iua)
Lmr Gi workw tf biudm source
untértain
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Complete Gl evernt CRF.

Pmemmim: | Initial Evaluaton:

| workup

!.‘l 1N

presentations:

+  Obialn base data (hematocsit, stool heme x3, and postural vital signs} as soon as possible,
s Testfor Y. piod infection as part of work up (Meretek UBT, CLO or HLE)
»  HNofify Kandle Safety Speciakst as soon as possdle.

Drop in hamatocrit of 8% of
mare (absolute change)

iron, iron binding capacity, MCV,
MCHC

History of diark stoot ASAP: ¥ any componant of work-up positive
>14 days previously, o Obtain base data {stoot beme positive, hematocrit
vaguely characierized, or decreased by 5% or more fabsolute
with concurrent iron/bismuth change), or patient orthestatic), perform
ingestion UG endoscopy {isst for B, pylori

infection)
Colonoseopy-at-iavesigeiors-dacretion
Lowar Gl workup if bleeding sourcs
uncertain

History of : ASAP: Parfoem colonoscopy
hematocheziaor—————1—Gbtainbasedata- t " r's
analivectal bleading aher discration {test for H. pulari infection)
elimination

Develapment of. ASAP: ¥ stools heme positive or studies
New anemia, or Obtain base dsta including ferritin, indicaie iron deficiency. perform UGH

andoscopy (lest for 4. .pylogd infection)
Col sery-at investigmiors-thcret
Lower Gl workup if bleeding source

uncertain
Development of: ASAP: if any component of work-up: positive
Dyspapsia, or Obtzin base data {stool hame positive, hematoctit
Abdominal pain, or decressed by 5% or more [absolute
Nausea/vomiting change), or patient orthostatic), pedorm
UGH endoscopy (test for . oyixi
-r#ecbm]
Mﬂonat ﬁudias ak Mcaud by
Tordinary care”
Development of: ASAP: Perform UG endoscopy (lest for H.
Hame-positive stools Obtain base data pylori infection)

Lower Gl workup if tleeding source
uncertain
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NEW APPENDIX ADDED
Appendix 6. Additional Statistical Procedures

Justification of the Stepwise Procedure:

The strong control of type-I error using this method can be proved by closed testing
procedure setup or by direct calculation as following:

Hy: Hpy  rate of celecoxib = rate of ibuprofen,

H teof celecoxib.= rate of diclof

By definition, we need to prove that the type-I error is controlled under any
configuration of the null hypothesis. In our case, we need to prove that for each Hy,,
Hy; and By. The demonstration for the cases of Hy; and Hy; are straightforward,
The probability of rejecting Ho or Hy; when H, istrue can be seen by the following
expression:

P(reject Hy, or reject Hyy | Hyy and Hy; true) =

P(reject overall first and (reject Hy; or reject Hyp pairwise) | Hoy and Hy; true) =
P(reject overall | Hy; and Hy; true) x

P(reject Hyy or Hy; pairwise) | Hy; and Hy, true and overall rejected) <

P(reject overall | Hy; and Hy; true)

=0.058

Hence the result,



Advisory Committee Briefing Document
February 7, 2000

Amendment November 24™ 1999

REASON FOR ADMINISTRATIVE CHANGE
1. To change and further clarify the censoring rules for clinically significant UGI
adverse events.

Protocol section(s) corrected and details of the changes are as follows:

PROTOCOL SECTION CORRECTED:
5.5 Analysis of Clinically Significant UGI Adverse Events, 2nd Paragraph, page 29 of 35

Time-to-event analysis will be performed to assess the difference between groups in the
clinically significant UG] adverse event rate distribution across time. Gliniealiy-

0

UGH adverse events which occur after 48 hours following the first dosing day and
before 48 hours following the last dosing day will be included in the analysis. In
addition, the Gastrointestinal Events Committee will review potential clinically
significant UGI adverse events which occur after the back-end censoring cut-off
date. If such adverse events are deemed to be clinically significant UGI adverse
events, occur within 2 weeks of the last study drug dose, and are felt to be study
drug related, they will also be included. These rules thus exciude only clinically
significant adverse events which eccur within 48-72 hours after initiation of study
drug (which are not reasonably attributable to study drug) or clinically significant
adverse events which occur after the cessation of study drug where another cause of
the clinically significant adverse event is evident (e.g., resumption of NSAID use) or

where sufficient time has elapsed to call causality into question (2 weeks). The log-
rank test will be used to compare the survival curves of the two treatment groups
(celecoxib vs ibuprofen and celecoxib vs diclofenac) with respect to this primary outcome
variable. The COX proportional hazards model will be used to estimate the
corresponding hazard ratios. Patients who withdrew from the study because of reasons
other than incidence of clinically significant UGI adverse events will be censored at the
time of withdrawal. Patients who complete the study without a clinically significant UGI
adverse event will be censored at the final visit.

9N
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